Pentobarbital induces thalamic oscillations in brain slices, modulated by GABA and glycine receptors.
We studied the effects of pentobarbital and antagonists of glutamate, gamma-aminobutyrate (GABA), and glycine receptors on extracellular activity in ventrobasal thalamic slices. Pentobarbital at sedative-hypnotic concentration (20 microM) reversibly induced 1-15 Hz oscillations. Sustained oscillations required electrical stimulation of internal capsule, but not elevated temperature or low [Mg2+]. Anesthetic concentration (200 microM) of pentobarbital evoked only transient oscillations. Kynurenate-sensitive glutamate receptors were essential for oscillations. GABA(A) antagonism (bicuculline, 50 microM or gabazine, 20 microM) suppressed oscillations at 5-15 Hz. GABA(B) antagonism (CGP 35348, 100 nM), or antagonism of glycine receptors (strychnine, 1 microM) suppressed oscillations at 1-4 and 11-15 Hz. GABA and glycine receptors modulated oscillation frequency. For elimination, oscillations required GABA antagonists and strychnine. Receptors for glutamate and glycine mediated oscillations during GABA receptor blockade in ventrobasal nuclei, or on disconnection from nRT. Glycine receptors were critical for oscillations in dorsal thalamic network, divested of GABAergic inhibition. Glutamate and GABA receptors mediated pentobarbital-induced oscillations in nRT, disconnected from ventrobasal nuclei. Hence, pentobarbital oscillogenesis occurred in isolated networks of the ventrobasal and reticularis nuclei mediated by glutamate receptors, with frequency modulation by GABA(A), GABA(B), and glycine receptors. These stationary oscillations represent a model of sedation-hypnosis, amenable to pharmacological analysis.